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REMARKS 

Claims 14,6-10.12-13, 15-26, 28, and 30 are pending. Claims 31 and 32 have been 
added. Claims 31 and 32 mnstale previously cancded Claims 14 and 29 and thus no new 
matter is added. Tlie ejections oftfae claims are respectfully traversed in light 
amendments and foUowmg remarks, and leconsideiation is requested. 

IteiectionnT.i!^^5U.Sr8in 

Claims 1-4,6-10, 12, 13, 15-26, 28, and30 are rejected under 35 U.S.C.f 112, first 
paragraph, as containing subject matter which was not described in the specification i^i such a 

way as to enable one skiUed in the art to Which itpertains. or with which it is most nearly . " 
connected, to make and/or use the invention. 

Applicant has previously stated tfie following: . 

. , 7^^* \ ; • ■ P^<5vides process parameter ranges ... to form a sUicon 
divide ayer with a refiactive index of 1.46.' (Applicant's Specification as fi^ 

page 9 Jmes 7-16). ^'UBUC IS the deposition rate of the process with no wafc^ 
bias or dampmg (unbiased, undamped) , . . E/D ratios ftom about 0.0 to about - 

fill ^T^^"" ^^""^^ """'^^^^ ^ where the TTRTTr-^^,.-.^ 

film refiagt,YC ind^ ranges trom about I S i (^jJ^^ 

Specification, p^e 8, lines 10-11 and 19-22) (emphasis added), ^en the 
deposition rate of the process is measured with no wafer bias or cliiping and no 

f^^Z'^'^'i ^ ^ UBUC-depo^d fihn 

re^ve index changes ^ compared to the BUC-deposited fihn refiactive index. 
Tbs deposition rate of UBUG is larger than the deposition rate of BUG fijrthe 
Saseto^having the same refractive mdex but is NOT always larger fi d^^ 
films havmg different refractive indices. TTiua, under some conditions^W 
deposition rates and high aspect ratio gaps, the deposition rate with bias (BUO 
may be larger than the deposition rate witiiout bias (UBUC) because the films 
bems deposited in the two cases are of diffe.^t ^^r^j ^.;*;.^ (more or l«s 
sdicon-nchness), and therefore the WD ratio, as defined by Applicant, may be 

SlSl/CS?^""' *° ^^'P^""" ^ ^^'^^ 

The Examiner stated that a "declaration from a qualified engineer is required to 

corroborate the Applicantstatements [from tiiepreviousReqponsetoOfiBceAction]." (Final 
OflBice Action dated 1/12/04). 
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A declaration fi«m Larry Chen (hereinafterthe 
hereto as Attachment A. Please see the Chen Declaration, paragraphs 1-11, which corroborate 
flie previous stateratent from Applicant. 

Rejection Ti nder 35 X1<tC ^102^3) or 
the Alten igtive Under 35 U.S.r.. ^ ^m(<,) 

Claims 1-13. 15-28, and 30 are rejected onder 35 U.S.C. § 102(b) as being anticipated 
by. or. in the alternative under 35 U.S.C. § 103(a) as being obvious over P^asouliotis et al 
(U.S.PatetitNo.6.030,881), AppUcamrespeotMlytiaversestheser^'ectioM^ 

The Examiner Has Tmpm perlv TTseH Wjt1/^«p l,t 

Applicant respectfuUy submits that the Examiner has toi»operly med hinds^^ 
a«ticipateormakeobviousthecombinationtaughtbyAppUcant Such use. of hindsight is 
improper. As stated by the Federal Circuit 



LAavOREICESOr 



24aiuciiELgQMiia. 

SURE 116 
(9*9) 730.1010 



"(^ cannot use hindsight reconstruction to pick and choose among isolated 
disclosiffes m the prior art to deprecate the claimed invention " In reF^e m 

n^(S'i:4^t8^^^^^ 

SSi A« feet of the invention and 

Zt^J^^f^^"^""'' impexmissible and refuted by the 

^^^'^^ °^ "°°**^^°"^«ss. Al-Site Com, y. VST Tnfl Tnr 174 FqH 

Or f 983) ^' ^^^^^^^^ 702 F.2d 989, 217 U.S.P.Q. 1 (Fed. 

AppKcant submits that this is exactly what the Examiner has done here and that the 
Exammer's obviousness rejection is improper as based not only on hindsight (see Ghisum, 
Section 5.03{2]{c]) but also on the Macious assumption that AppHcant's claimed method of 
utilizing a gas mixture indudhig apercentage concentration of the oxygen-containing 
component and/or a ratio of the oxygen-containing component to the silicon-containing 
component is anticipated or obvious in view of a reference which only discloses flow rates of 
the componoits. 
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For example, the Examiner States fte following: 

woi . '^^*/f!P®'^; ^ oxygen-containing component is no more than 21% 
total conc^tratton by volume of the gas mixture', as shovm fa^ri^Srt 

?kiert olcW^S^?c-? ^^'^S^^l^atammg gas) / (10 (oxygen-containiig gas) + 30 
(men gas) + 10 (silicon-containhig gas) = 20% fno more than J 
Papaso^iotis clejly teaches an ot^icon^g S^o^'ift ^^'^ 
21% total coacentration by volume of the gas mixture, (emphasis add^) , 

Such a ratio is ^tfaout support in the reference because Papasouliotis only discloses in 
iteTables 1-4 an extremely vdderangeof flowrates for oxygenandsilane. No mention is made 
of the ratio of these two components, concemralion of oxygen, optimizing composition, or even 
arefractive inde«. &ethe Chen Declaration, paragraphs 12-14, attached hereto as Attachment 
A. "Apnorartsuggestionforvirtuallyendlessexperimentationisnotacaseofprimafari^ 
obviousness." fore Po^ Cb^rpi^l C f), 837 F.2d 469, 473, 5 U.SJPQ.2d 1529, 1532 (Fed Cir. 
1 989). 

Fuitheimore,PapasauEotisdoesnotdiscloseorsuggestanegativeetch/deprati^ See 
the ChenDeclaiation. paragraph 15, attached hereto as Attachment A. 

Deteimining the optimum ratio of the oxygen-containing component to sflicon- 
containing component, in view of Papasouliotis, would not have been accompliahed through 
routme experimentation but instead would have required extraordinary experimentation because 

extrapolation would be required to optimize the E/D ratio or composition of the 
reactive gas mixture within the ranges specified in P^ouliotis. See the Chen Decl^on. 
paragraph 16, attached hereto as Attachment A. 

Accordingly, Applicant submits that it would not have been obvious to deteimme the 
optimum ^ of the oxygen-containing component to siUcon-containing component in ihe gas 
««xture given the disclosure of Papasouliotis, See the Chen Declaration, paragr^hs 18-19, 
attached hereto as Attachmeirt A, 

Applicant discloses the critical nature of the reduced main sputtering component (the 
oxygen level) by stating that "the reduced flow rate or concentration of oxygen required for a 
selected flow rate or concentration of silane reduces the main sputtering component of the gas 
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mixtoe. lesultii^ in a reduction of sidevvaU rede^^ 
I for filling." (Specification, page 7. line 31 -page 8, line 2). 

P apasouliotis Teaches Away ) f t he Pre...ent mvAn^^t. 

P^uliotis discusses deposition/etch cycling and "the need for optinuzing the 
toti^of deposition steps." (Papasouliotis, col.6, 1166-67). At the v«y least, 
dtscloses cusp form^on duri.. th. fillix,, of , .p.. Optimizing duration of deposition steps 
involvedincyclingtsa^j^awasfromanoptimu^ 

duration step, which may not be efficient or optimal in terms of step duration. the Chen 
Declaration, paragraph 17, attached hereto as Attachment A. 

The Prese nt InventinTi 

Jjx contrast, amended Claim 1 recites a '^method for fiUing a gap during iniegmted circuit 
febnoation, comprising . . . providing a gas mixture comprised of a silicon-containing 
component and an oxygen-containing component, wherein said oxveen.<^nt^n{„p ^^^.^^^ 
IS no more than ?,1 % tot.l ^ ntration by volume of said gas mixti^e . . j e^d perfonning an 
HDP-CVD process using the ga3 mtvtiim to fill fh, y^th a dietectxic having a selected 
refractive index, wherein the ratio of the oxygen-containing component to the silicon-containing 
component is belowaboutL2 to form the dielectric having the selected refiactive index and to 
fill the gap without cu<T ^ formatio n .- Tlierefore, because PapasouHotis does not disclose or 
suggest all the limitations of Claim 1, Claim 1 is patentable over Papasouliotis. 

SimUarly, Claim 19 recites '"providinga gas mixture comprised of siUw^^^ 

and oxygen^maining components, wherein said oxvaen-containfn. ..^^^^t n ^ 

than 21o^ total r^nr^tration by vohmi. of .^'H n,i.rtum . , . and filling said gap ai^SlS 
fimforaatios by depositing said fihn over said gap using s^igasnuxtyrs for shimltaneous 
high density plasma chemical vapor deposition and sputter etching." Therefoie, because 
Papasouliotis does not disclose or suggest all the Ihnii^ons of Claim 19, Claim 19 is patentable 
overPapasouIiotis. 

Similarly. Claim 30 recites '•providing a gas mixture comprised of oxygen^ntaining 
and silicon-containing components, wherein said gas mixture has a veL^o of s^id n..^^. 
C9qttlinmPf^>lTlPOPCTttOSaidsi1iron-cQnt«nm --^^irthrr 
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Weqt w no more fhm 7W. tAf^) p^n^-ontration bv vnh,^^ 
of said m i Pi Mm s; and filling said gap without eu^ fcrmm r m by using said gas nuxtme for 
smiultaneous Hgh density plasma chemical vapor deposition and sputter etehing." Tlierefore, 
because PapasouHotis does not disclose or suggest all the limitations of Claim 30, Claim 30 is 
patentable over Papasouliotis. 

Claims 2-4, 6-10, 12-13, and IMS are dependent on Claim 1 and contain additional 
hmitations that further di^guish them fiom the cited reference. Therefore, Claims 2-4, (S-10. 

12-13, and 15-18 are dlo^ble for at least 4e same reasons provided above for Claim / 
Claims 20-26 and 28 are dependent on Claim 19 and contain additional limitations lhatfiirther 
distinguish .them from ihe cited reference. IT^fore. Claims 20-26 and 28 are aUowable for at 
least the same reasons provided above for Claim 1 9. For at least these reasons, Applicant 
lespectfiilly requests aUowance of Claims 1-4, 6-10, 12-13, 15-26, 28, and 30. 

NewClainni 

Cldms 3 1 and 32 have been added. Claims 3 1 and 32 are dep^t upon Claims 1 and 
19, respectively, and thus Claims 31 and 32 are patentable over the cited references for at least 
the same reasons provided above for aaims 1 and 19, respectively., 



CHEN&BCIDLLr 

simEiu 
mviHE, CA mil 



"1®- Serial N .10/080,468 

PA6E13«0'RCVDAT5/t2l20047:09M3PMIEasleniDayliglitrim^^ 



MAY. 12. 2004 4:11PM MACPHERSON KWOK CHEN 



NO. 039 P. 14 



CONCLUSTmvr 

For the foregoing reasons. Applicant beUeves pending Claims 6-10, 12-13 15-26 
28,and30^32aieaUov^le.andanoticeofaUowanceisiespe^ Ifthe 
Examiner has any questions or concerns or an Advisory Action is f» be issned, theBcannner i. 
hereby requested to tdephone Applicant's Attorney at (949) 752-7^^ 



Certificate of Ftcamile Tnasmission 

r hereby cuUfy that this ctnrespondence 15 bene l^csimilo 

tiTOsraitted to the United States Patent and Tradenfflrk 
0£Gce on flie date shovm below. 




Date of Signature 



Respectftilly submitted, 

David S, Park 
Attorn^ for Applicant 
Reg. No. 52,094 
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